We herein report a case of Cronkhite-Canada syndrome (CCS) complicated with triple primary cancers. The patient was diagnosed with CCS at 65 years of age. At 76 years of age, one of his colon polyps was diagnosed as adenocarcinoma. At 81 years of age, gastric carcinoma was detected. Weight loss and fatigue appeared one month before he visited our hospital. An examination revealed dilatation of the intrahepatic bile duct. Cholangiocarcinoma was diagnosed as a result of bile duct cytology. Patients with CCS should be monitored carefully for carcinoma of systemic organs as well as the gastrointestinal tract.
Introduction
Cronkhite-Canada syndrome (CCS) is a nonhereditary syndrome characterized by gastrointestinal polyposis, alopecia, hyperpigmentation, onycholysis, and hyponutrition associated with diarrhea. CCS is a rare disease, and only 450 cases have been described in the literature thus far since Cronkhite and Canada first reported two cases in 1955 (1, 2) . Approximately two-thirds of patients are of Japanese descent (3) . Previously, gastrointestinal polyps of CCS were not considered to be a high risk for malignant disease. However, the number of cases of CCS complicated with gastrointestinal cancer has increased (4) (5) (6) . We herein report a patient with CCS complicated with cholangiocarcinoma who was previously diagnosed with gastric cancer and colon cancer treated with surgery.
Case Report
The patient was an 82-year-old Japanese man. He was diagnosed with CCS at 65 years of age and suffered from alopecia, hyperpigmentation, diarrhea, and gastrointestinal polyposis (Fig. 1) . He received long-term treatment with oral prednisolone to stabilize the symptoms. At 76 years of age, multiple colon polyps were detected by screening colonoscopy, and endoscopic mucosal resection (EMR) was performed. The pathological diagnosis confirmed that the sigmoid colon polyp was well-differentiated tubular adenocarcinoma. The cancer invaded sm2, and additional surgery was performed after EMR. Pathological Stage I (sm, N0, M0) was diagnosed after surgery. At 81 years of age, an ulcerative lesion was detected by screening esophagogastroduodenoscopy in the pyloric region of the stomach. A biopsy revealed poorly differentiated tubular adenocarcinoma of the stomach. Laparoscopy-assisted distal gastrectomy was performed for the gastric cancer. Pathological Stage IIIA (T4a, N1, M0) was diagnosed after surgery. The patient refused postoperative adjuvant chemotherapy.
At 82 years of age, he visited our hospital due to a 10 kg weight loss and physical fatigue after his last hospital visit approximately 1 month previously. A physical examination revealed jaundice. Laboratory data indicated hyperbilirubinemia, increased serum transaminase, hemoglobin of 12.0 g/ dL, white blood cell count of 7,900/μL, blood platelet count of 21×10 3 /μL, C-reactive protein of 3.44 mg/dL, total bilirubin of 6.4 mg/dL, aspartate aminotransferase of 99 U/L, alanine aminotransferase of 116 U/L, alkaline phosphatase of 2,189 U/L, γ-glutamyl transferase of 1,354 U/L, carcinoembryonic antigen of 1.6 ng/mL and carbohydrate antigen (Table) . Contrast abdominal computed tomography (CT) showed dilatation of the intrahepatic bile duct. In addition, bile duct wall thickening and tumor formation were observed in the middle bile duct (Fig. 2a, b) . A tumor measuring 22 mm with contrast effect in the arterial phase was detected in S7 of the liver (Fig. 2c) . Cholangiocarcinoma was suspected according to the CT findings, and endoscopic retrograde cholangiography was initially attempted. However, cannulation of the duodenal papilla was unsuccessful due to previous Roux-en-Y anastomosis. At a later date, percutaneous transhepatic cholangiodrainage (PTCD) was performed to place a plastic stent, which currently remains in the liver, and bile cytology. In addition, a liver biopsy was performed to diagnose the hepatic tumor in S7. Cholangiography from the plastic tube showed stenosis in the middle bile duct (Fig. 3a) . Bile cytology demonstrated malignant cells that were suggestive of adenocarcinoma (Fig. 3b) . There was an insufficient amount of specimen to conduct immunohistochemical staining and genetic testing. Therefore, it was difficult to discriminate between metastatic cholangiocarcinoma of gastric cancer and primary cholangiocarcinoma only by bile cytology. However, because there were no lymph node metastases or dissemination around the bile duct, and the tumor was expressed as a purely biliary intraductal mass by the image findings, we diagnosed the patient with primary cholangiocarcinoma rather than metastatic cholangiocarcinoma.
However, tissue similar to gastric cancer, which was resected at 81 years of age, was collected during a liver biopsy. Immunostaining of the biopsy specimens showed liver metastasis from gastric cancer. Therefore, the patient was diagnosed with primary bile duct cancer and liver metastasis b c a from gastric cancer. His jaundice was improved after PTCD, and the plastic stent was replaced with a metallic stent for internal drainage at a later date. Although the patient was elderly, he received chemotherapy of tegafur/gimeracil/ oteracil potassium capsules (S-1). Finally, the patient was discharged 48 days after hospital admission (Fig. 4) .
Discussion
CCS is a rare, nonfamilial disorder of unknown etiology associated with alopecia, cutaneous hyperpigmentation, gastrointestinal polyposis, onychodystrophy, diarrhea, weight loss, and abdominal pain (1). In 1995, CCS was divided into five groups according to the predominant symptom (7): Type 1: diarrhea; Type 2: dysgeusia; Type 3: abnormal sensation in the mouth with thirst; Type 4: abdominal symptoms other than diarrhea; and Type 5: alopecia. All patients must have gastrointestinal polyposis and hyperpigmentation. According to these findings, the present patient was presumed to be Type 1. Recent literature recommends combination therapy based on parenteral nutrition, antibiotics, and corticosteroids (8) . In the present case, the symptoms of alopecia, hyperpigmentation, diarrhea, and gastrointestinal polyposis were improved by prednisolone.
The histological specimens from the stomach and small and large intestines showed typical features of benign juvenile-like or inflammatory polyps. The question of whether the juvenile-like or inflammatory polyps in CCS possess malignant potential remains controversial (9) . However, reports of malignant diseases, particularly gastric and colorectal cancer, merged with CCS have recently increased (4-6). There are case reports to suggest that both typical adenomatous and serrated polyp pathways may be involved, and the overall risk of gastric and colorectal cancer is suggested to be as high as 5-25% (5, 9-15). It is evident that CCS patients have a high risk of gastric and colorectal cancer. It is possible that the chronic generalized mucosal inflammation in CCS increases neoplastic transformation, similar to the inflammation-induced mutagenesis of idiopathic inflammatory bowel disease (14, 16, 17) . However, how these polyps are associated with cancer formation remains unclear. There are reports that carcinoma of organs other than the stomach or colon occurs in CCS patients. The following cases have been reported: CCS associated with esophageal, gastric and lung cancer (18) ; CCS associated with primary esophageal and gastric cancers (19) ; and CCS complicated with cholangiocarcinoma (20) . In the present case, gastric and colon cancers were detected during remis- sion of CCS when multiple polyps had disappeared. Nevertheless, cholangiocarcinoma was complicated by CCS after surgery for gastric and colon cancers. Therefore, the patient was suspected to have primary cholangiocarcinoma rather than metastatic cholangiocarcinoma according to the image findings (21) . However, it is unknown whether the same mechanism for the onset of gastrointestinal carcinoma is associated with the occurrence of cholangiocarcinoma in CCS.
Our patient was only evaluated by bile cytology. A bile duct biopsy might have been helpful in understanding the background cancer and determining whether there were juvenilelike or inflammatory changes. The morbidity of colorectal cancer, gastric cancer, and cholangiocarcinoma increases as the patient ages according to a Japanese cohort study (22) . Therefore, these cancers may be complicated by age in an elderly patient. However, when we take into account the number of CCS patients, the morbidity of cholangiocarcinoma or other cancers in CCS patients may be higher than that in the general population. Although this case was rare, careful attention is necessary for gastrointestinal carcinoma and cholangiocarcinoma or cancer of other organs during the follow-up of patients with CCS.
In conclusion, we herein described a case of CCS complicated with cholangiocarcinoma who was previously treated for gastric and colon cancers. Patients with CCS might develop carcinoma in organs other than those in the gastrointestinal tract.
